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A B S T R A C T
Atretic aortic coarctation is a severe form of coarctation of aorta, where there is loss of luminal
communication at the site of aortic isthmus. We present a case of a 32-year-old woman who had long-
standing, treatment-resistant hypertension. She had three pregnancies. The third pregnancy ended in
premature labor of a newborn female infant who was found to have severe coarctation of aorta. This
diagnosis in the newborn child prompted proper evaluation of the mother, who was found to have atretic
coarctation. The woman was treated successfully using a covered Advanta V12 stent (Atrium, Hudson,
NH, USA), after percutaneous needle puncture of the atretic isthmus. Anatomical orientation of the aorta
at the site of coarctation and its relationship to the safety of needle puncture approach are discussed. This
case brings an old lesson to the table, where proper evaluation of severe, treatment-resistant
hypertension in adults should include screening for secondary causes.
<Learning objective: Evaluation of severe and resistant systemic hypertension in adults should include
screening for aortic coarctation. Pregnancy in women with coarctation of aorta carries signiﬁcant risk to
both the woman and the fetus. Atretic coarctation is a severe form of coarctation where there is complete
obstruction of aortic isthmus. This can be treated successfully by percutaneous approach using covered
stents.>
 2015 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
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Coarctation of the aorta constitutes 4–6% of all congenital heart
defects [1]. It varies in its anatomy, location, and severity, leading
to clinical presentations ranging from heart failure in the newborn
child to asymptomatic hypertension in an unsuspecting adult. The
most severe form of aortic coarctation is described in the literature
as atretic coarctation and aortic isthmus atresia, where there is
complete obstruction of aortic isthmus [2]. We describe a case of
atretic aortic coarctation diagnosed in a woman following three
successful pregnancies.
Case report
The patient is a 32-year-old woman with long-standing,
poorly controlled hypertension. She was ﬁrst diagnosed with* Corresponding author at: Department of Pediatrics, Faculty of Medicine, The
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1878-5409/ 2015 Japanese College of Cardiology. Published by Elsevier Ltd. All righthypertension at the age of 16 years. She does not recall having
speciﬁc work-up for secondary causes of high blood pressure by
her primary physician. She was initially started on enalapril, but
was not followed regularly. She recalls high blood pressure during
her ﬁrst pregnancy, resulting in early delivery at 36 weeks of
gestation. Following her second pregnancy which was also
complicated by high blood pressure, she was started on both
enalapril and atenolol, and advised to have close blood pressure
observation in case of future pregnancies. Her third pregnancy was
complicated by severe hypertension early in the third trimester,
with intrauterine growth retardation. This ended in premature
labor that yielded a baby girl who was found to have coarctation of
the aorta requiring surgical management in the neonatal period.
This history of treatment-resistant hypertension and the delivery
of an affected neonate prompted the patient’s referral to pediatric
cardiology service to rule out coarctation of aorta.
On examination, blood pressure in the right arm was 165/
95 mmHg, and 92/64 mmHg in the right leg; these measurements
were taken while the patient was on treatment with atenolol
50 mg twice daily and enalapril 5 mg twice daily. Echocardiogra-
phy demonstrated depressed ventricular function, concentric lefts reserved.
Fig. 1.
Computed tomography scan with 3-D reconstruction of aortic arch. (a) Right lateral projection showing atretic aortic coarctation (white arrow) distal to the left
subclavian artery, with prominent internal mammary arteries (black arrows). (b) Oblique sagittal cut of the reconstructed arch showing the atretic isthmus, the
dilated proximal descending aorta (star), and the horizontal orientation of the aorta at the site of coarctation.
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was poorly visualized, and there was poor pulsatility in the
descending aorta. Computed tomography scan conﬁrmed the
presence of atretic coarctation and signiﬁcant collateral circulation
(Fig. 1).
Interventional procedure
Planned cardiac catheterization under general anesthesia was
undertaken. Right radial and right femoral arteries were accessed.
Pressure measurement under general anesthesia showed proximal
pressure of 148/88 mmHg and distal pressure of 78/56 mmHg. After
several failed attempts to cross the atretic isthmus by different
wires, the decision was to perforate it using Brockenbrough
transseptal needle advanced from the femoral artery. A pigtail
catheter advanced from the radial artery to the distal aortic arch was
used as a target for the needle puncture (Fig. 2) which was performed
after making an appropriate angulation on the needle. However, due
to the horizontal orientation of the aorta at the site of the coarctation
as seen in Fig. 1, advancement of the dilator following successful
needle puncture tended to straighten the needle, and move it in the
cephalad direction. Angiography showed evidence of a tear in the
atretic isthmus indicating establishment of communication be-
tween proximal and distal segments, but with trivial extravasation
outside the vessel. The pigtail catheter was quickly replaced with a
multipurpose catheter and a 0.014 coronary wire was manipulated
anterogradely through the atretic isthmus tear to the descending
aorta, then snared, and pulled through the femoral artery establish-
ing a radio-femoral loop. A 4-French multipurpose catheter was then
advanced over the wire from the femoral artery across the
coarctation (Fig. 2). The coronary wire was replaced with a stiff
0.035 wire, over which a 12-French long sheath was advanced across
the coarctation. A 16 mm  41 mm Advanta V12 covered stent
(Atrium, Hudson, NH, USA) was deployed. Angiography conﬁrmed
optimal positioning across the coarctation, with effacement of the
stent to the wall of aorta. There was no extravasation of contrast, and
no pressure gradient.
Follow-up
The patient was discharged home after 24 hours on aspirin
100 mg once daily for six months, and atenolol 25 mg once daily. Shehad normal blood pressure on follow-up. Angiography 9 months
later showed no recurrent coarctation, and no complications
(Fig. 2d).
Discussion
We are reminded that any patient with severe, treatment-
resistant hypertension should be investigated for a secondary
cause, including coarctation of aorta, renal anomalies, renovascular
disease, and endocrinopathies. Pregnancy and child birth in the
case of coarctation put the mother at risk of aortic rupture. Risk of
miscarriage is reported to be up to 9%, and risk of preterm labor and
intrauterine growth retardation is 3% and 4%, respectively [3]. For
our patient, the diagnosis was made after a baby was diagnosed
with coarctation. Prevalence of coarctation and other left-sided
obstructive lesions may occur in 10–20% of ﬁrst-degree relatives
[3]. A thorough history and physical examination at initial
diagnosis of hypertension could have allowed our patient to avoid
cardiac risk during her pregnancies. Ideally, surgical or interven-
tional management of coarctation of aorta should be done before
pregnancy.
Atretic coarctation, also known as aortic isthmus atresia, is the
most severe form of coarctation, and should be distinguished from
congenital interruption of aortic arch [4]. In fact, there have been
reports of severe coarctation evolving into atretic coarctation
[5]. In our patient, the signiﬁcant post-stenotic dilatation implies
that, at some point, there was a communication between the
proximal and distal segments that evolved gradually into complete
obstruction.
Percutaneous management of coarctation of aorta in older
children and adults using covered stents has proven to be safe and
effective, and preferred to bare metal stents for near atretic
coarctation, for older patients, and for patients with Turner
syndrome [6,7]. For atretic coarctation, a few case reports
described the successful use of covered stents after perforation
of the atretic segment, accomplished by stiff end of a wire, needle,
or radiofrequency perforation [2,8,9]. In our patient, the transverse
orientation of the aorta at the site of obstruction posed signiﬁcant
difﬁculty; although the tip of the Brockenbrough needle had
passed through the atretic segment, the 6-French dilator did not
pass over the needle, but rather straightened it, and moved it in
cephalad direction, leading to a small tear of vessel wall. This was
Fig. 2.
Angiography demonstrating successful covered stent implantation for atretic aortic coarctation. (a) Angiography of the descending aorta with a pigtail catheter
placed in the proximal aortic segment through the right radial artery as a landmark, demonstrating complete obstruction (arrow) and dilated descending aorta
(star). (b) Angiography of the descending aorta through the 6-Fr transseptal sheath after establishing communication with the proximal segment, a 4-Fr
multipurpose catheter was advanced to the right subclavian artery. (c) Angiography with caudal angulation following stenting using 16 mm Advanta V12 covered
stent. (d) Follow-up angiography 9 months later showing no evidence of stent recoil, compression, or recurrent coarctation.
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described. The few reported cases of percutaneous treatment
using needle punctures did not encounter this problem. We believe
that the orientation of aorta at the site of coarctation should be
considered carefully with such an approach.
The selection of the Advanta V12 covered stent was based on
reports of its safety and efﬁcacy [7]. However, recent reports of
stent infolding and collapse [10] have prompted reevaluation of
our patient 9 months after the procedure. Angiography conﬁrmed
the patency of the stent, with effacement of the proximal edge of
the stent to aortic wall, the lack of which was suggested to be a
factor contributing to stent collapse. Long-term regular follow-up
would be of extreme importance for such patients.
Conclusion
Aortic coarctation continues to be under-recognized as a cause
of secondary hypertension. Atretic coarctation can be treated
percutaneously using covered stents. To avoid aortic perforation
and extravasation, the orientation of the atretic segment should be
kept in mind during procedure planning, particularly when using
needle puncture to establish communication.Conﬂict of interest
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